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The 10th season’s Syria-Japan Archaeological Joint Mission to the Bishri Region started on August 
1 and ended on September 9, 2009. Dr. Bassam Jamous, the Director General of the Syrian Directorate 
General of Antiquities and Musems, and Dr. Michel Al-Maqdissi, the Syrian Supervising Adviser 
for this joint mission and the Director of Archaeological Excavations and Research at the Syrian 
Directorate General of Antiquities and Musems, kindly helped us towards the realization of this 
tenth working season. We express our sincerest gratitude to them for their heart-warming cooperation.
The members of the joint mission of this season were as folows.
Japanese party: Katsuhiko Ohnuma (Director), Sumio Fuji, Kazuyoshi, Nagaya, Kae Suzuki, 
Kyohei Inoue, Mitsuo Hoshino, Takeshi Saito, Yusuke Katsurada, Yoshihiko Nakano, Hidemi Ishida 
and Kiyomi Mori.
Syrian party: Mohamad Sarhan (Director), Aed Issa, Ibrahim Khalil and Ahmed Sultan.
In this working season, we undertook series of research of which outlines are described below.
1. An Archaeological Survey and Sounding of Bronze Age Cairn Fields in the Northwestern 
Flank of Jabal Bishri
Sumio FUJI (Professor, Kanazawa University)
Takuro ADACHI (Research Felow, The Middle Eastern Cultural Center in Japan)
Kazuyoshi NAGAYA (M.A. Student, Waseda University)
Kae SUZUKI (M.A. Student, Kanazawa University)
Kyohei INOUE (B.A. Student, Kanazawa University)
Research objective and process
Our research project aims to specify archaeological footprints of Bronze Age pastoral nomads in 
the Bishri region and, in so doing, shed new light on the traditional issue of Mar-tu/Amurru, a large 
pastoral population that Sumerian and Akkadian cuneiform texts refer to as being based on the region. 
For this purpose, we conducted a series of archaeological investigations since the first field season 
in May of 2007. This season fals on the seventh campaign for our team.
The first field season was devoted to a preliminary survey of the research area. We located four 
cairn fields in a limestone hily terain to the east of the vilage of Bir Rahum (Fuji 2008). The 
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second field season, conducted in March of 2008, embarked on a comprehensive sounding of Wadi 
Hedaja 1, one of the four sites located in the first season (Fuji 2009). BC-10 was tested and tentatively 
dated, on the basis of a few diagnostic finds, to a period spanning from the end of the Early Bronze 
Age to the beginning of the Middle Bronze Age. The third field season, undertaken in November 
of the same year, continued the intensive investigation of Wadi Hedaja 1 and tested a total of nine 
cairns aligning along the southern edge of the site (WHD-1/BC-09~01) (Fuji et al. 2009a). The fourth 
season also focused on the Hedaja area and examined seven cairns at the neighboring three sites (WDH-
1/BC-11~14, WHD-3/BC01~02, and WHD-4/BC-01) (Fuji et al. 2008b). The series of 
investigations enabled us to establish a techno-typological sequence of Bronze Age burial cairns in 
the Hedaja area. In order to test the Hedaja sequence in a broader context, the fifth season in May 
of 2009 moved to the site of Tor Rahum 1 and tested a total of eighteen cairns (Fuji et al. 2009b). 
The soundings verified the validity of the Hedaja sequence, although a few minor revisions were 
added. The sixth field season returned to a general survey and newly located, on the basis of more 
precise information accumulated in the course of the soundings, eleven cairn fields or a total of 126 
ancient burial cairns in the southern half of the research area (Fuji et al. 2009). The seventh field 
season, our main concern, took place from August 1 through September 9, focusing on the folowing 
complementary operations to conclude our research project.
Soundings at Wadi Hayuz 1 and 2
Wadi Hayuz 1 and 2 are smal-scale cairn fields lying ca. 10 km SSE of Bir Rahum (Fig. 1). We 
tested a total of six burial cairns: five at Wadi Hayuz 1 and one at Wadi Hayuz 2. As a result, the 
two sites turned out to fal within the time range from Phase 1 to Phase 2 of the Hedaja sequence. 
Of interest is BC-05 at Wadi Hayuz 1, which was constructed over an edge of a large rectangular 
platform packed with limestone rubble (Fig. 2). Although every cairn was entirely looted, snail and 
carnelian beads, potery sherds, flint artifacts, and a few bronze products were found mingled with 
disturbed soil (Fig. 3). Human skeletal remains also occured in smal quantities.
Soundings at Wadi Hedaja 2 and 4
Wadi Hedaja 2 and 4 are located ca. 5 km east of Bir Rahum. We tested a total of nine cairns: 
eight at Wadi Hedaja 2 and one at Wadi Hedaja 4. The soundings showed that both cairn fields 
cover the time range from Phase 1 to Phase 2 or 3. Again, al of the cairns were heavily disturbed, 
but larger cairns produced a smal number of artifacts such as potery sherds, snail and stone beads, 
and flint artifacts. Of particular interest are a straight-necked smal pot and a bronze toggle pin both 
found at BC-09 of Wadi Hedaja 2 (Fig. 4, 5). The co-occurence of these diagnostic finds coroborated 
anew our perspective that the Bishri cairn fields belong to the Middle Bronze Age.
Additional Soundings at Wadi Jal al-Tyur 2
In order to colect further information on the Bishri cairn fields, we conducted an additional 
sounding of two large burial cairns at Wadi Jal al-Tur 2 lying ca. 8 km ENE of Bir Rahum. BC-01 
consisted of a coridor-type cist and a double peripheral wal encompassing it, a combination 
characteristic of Phase 1 (Fig. 6). Though entirely looted, the burial chamber yielded four bronze rings, 
a few cowrie and carnelian beads, and a certain amount of human skeletal remains (Fig. 7). BC-02, 
on the other hand, was constructed over the southern edge of an oval platform compacted with 
limestone rubble (Fig. 8). This type of burial cairn is common in Phase 2. Finds were limited to a single 
bead made of an unidentified black stone and a few dozens human bone fragments.
Surveys in the Northern Half of the Research Area
The last two weeks of the research period were devoted to a general survey in the northern half 
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of the research area. Although its eastern part was left less scrutinized due to the dificulty in access 
and time constraints, the survey newly registered 17 cairn fields or a total of 131 ancient burial 
cairns (Fig. 9). It folows that the research area, as a whole, contains several hundreds burial cairns. 
The concentration of homogeneous burial cairns in the limited area is suggestive of the involvement 
of a large population who shared the same ethno-cultural identity.
Summary
Our research project in the Bishri Mountains temporarily ended with the seventh field season. 
The series of investigations since May of 2007 has enabled us to specify the archaeological footprints 
of ancient pastoral nomads hitherto poorly known in the region. It is now evident that the northwestern 
flank of Mt. Bishri was a funerary center of a large group of MB pastoral nomads. A series of 
diagnostic finds such as snail and carnelian beads, bronze products, and plain poteries is suggestive 
of their contact with the Sumerian and Akkadian cultural sphere in southern Mesopotamia, on one 
hand, and the urbano-rural communities in the Middle Euphrates River Basin, on the other hand. 
A large group of MB pastoral nomads who was based in the Bishri region and closely tied with 
the civilized societies to the north and the south – it seems that circumstantial evidence fulfil basal 
conditions to define them as a group of Mar-tu/Amurru. Nevertheless, our far-reaching research 
project has just started. Further investigation is needed to validate our chalenging new perspective.
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Fig. 1 Research area (above) and cairn fields investigated in this season (below).
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Fig. 2 　Wadi Hayuz 1: General view of BC-05 (looking SE). Fig. 3 　Wadi Hayuz 1: Smal finds from BC-01.
Fig. 7 　Wadi Jal al-Tyur 2: Smal finds from BC-01.Fig. 6 　Wadi Jal al-Tyur 2: BC-01 (looking NE).
Fig. 4 Wadi Hedaja 2: General view of BC-09 (looking 
NE).
Fig. 5 　Wadi Hedaja 2: Potery from BC-09.
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2. Al-Core Boring Survey in the River-Terrace Deposit
Mitsuo HOSHINO (Professor Emeritus, Nagoya University)
Takeshi SAITO (Associate Professor, Meijo University)
Yusuke KATSURADA (Research Felow, Nagoya University)
An assemblage of polen fossils found in certain sediment layer is archaeologicaly very important 
to know the vegetation prevailed at the time. Our geological team hitherto colected a lot of sediment 
samples from various horizons of natural and artificial cross-sections of river terace deposits along 
the middle Euphrates. Unfortunately, the colected samples included the polen fossil only scarcely. 
This may be due to the dry condition under which the samples have been exposed for a long time.
Description of the boring sites
In this working season, we performed al-core boring in order to get the sediment samples suitable 
for polen analyses. We selected two localities for boring site, both of which are wetland (old oxbow 
lake) at the north of Zor Shammar as shown in Fig. 1. Oxbow lakes were ever part of mainstream 
of Euphrates. Such lake sediments are basicaly sand and/or gravel at the botom and mud in large 
part of upper horizon. Sand and gravel were fluvial deposits at the mainstream stage and the mud, 
on the other hand, was deposited at the isolated lake stage under relatively static sedimentary 
conditions. If the vegetation was plenty there some time ago, many kinds of polen have dropped 
into the lake and have precipitated with muddy particles. We expect that many kinds of polen could 
be preserved in the muddy sediments colected in this time.
Methodology of al-core boring
Al-core boring is a technique to get non-disturbed sediments for scientific purposes such as 
microfossil studies and observation of sedimentary structures. Only limited numbers of boring 
company have this technique. Fortunately Ms. Yamazaki living in Aleppo recommended “Aleppo 
Geotechnical Center” to us, which is one of excelent boring companies in northern Syria.
According to the document of the company, the methodology of al-core boring is as folows;
1. Minimum amount of flesh water circulation wil be used during boring process.
2. Continuous cores of al kinds of strata wil be recovered and special driling pits, short driling 
runs with reasonable diameter of samplers (127 mm to 76 mm) wil be used to ensure high recovery 
Fig. 9 Wadi Jal al-Tyur 2: General view of BC-17~19 
(looking N).
Fig. 8 Wadi Jal al-Tyur 2: General view of BC-02 (looking 
NW).
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(not less than 95 %). This wil depend upon the quality of the encountered soil/rock formation, 
the existence of cavities, caverns or very weakly cemented rock formations …
3. Casing wil be instaled inside the bore hole especialy at the upper layers (if necessary) to prevent 
the colapse of its sides.
4. Single, double, Shelby and/or wire line core barels wil be used during driling according to the 
site conditions.
5. Al extruded samples wil be placed in sequence within standard wood boxes.
Locality RQ-1
Driling started at 6:40 a.m. 6th August, 2009. A boring scene is shown in Fig. 2. From the ground 
surface to –7.7 m, brownish coloured mud predominates (Fig. 3). In some places white spots of 
gypsum are crystalized. At the depth of –7.7 m, the mud changed its colour to greyish which indicates 
reduced environmental condition. At –10.4 m, the boring tip reached gravel bed which indicates 
the botom fluvial sediments. The water table level was found to be between –1 m to –1.5 m. Cores 
were carefuly wrapped with kitchen celophane as shown in Fig. 4.
Locality RQ-2
From the ground surface to –3.0 m, brownish coloured mud predominates and at –3.0 m the colour 
changed to greyish. At –4.0 m the tip reached fluvial sand and at –5.9 m to the gravel. The water 
table level was between –1 m to –1.5 m.
Fig. 1　Two localities of boring site, RQ-1 and RQ-2 are shown in the Google Map.
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3. A Morphological Study of the Human Remains from Bishri Mountains
Yoshihiko NAKANO (Associate Professor, Osaka University)
I had the morphological study of the human remains from Bishri area succeed to 2008. In this 
season, the archeological survey of the site TRH-1, WS-1 and TGA yielded many human skeletal 
specimens. They included some human skuls that were not complete. The specimens were composed 
of human remains and animal bones including smal rodents, hares, bards and some catle. There 
were fragmental jaws, isolated teeth, limb bones, phalanges and skul fragments in the human remains. 
Almost of the bones were fragments, and the bones from one burial cairn were not always belong 
to one individuals. Therefore, the one purpose of the study was identification of the bones with the 
observation and measurements. The other purpose was to decide specimens for carbon 14 dating 
Fig. 2 The boring machine (centre) and the water tank (left) 
at the locality RQ-1.
Fig. 3 Extruded boring cores, 1 metre in length and 127 
mm in diameter, were placed into the wooden 
container.
Fig. 4 Each core was carefuly wrapped to prevent from 
drying and contamination.
Fig. 5 The core was cut in half, and then ofered to make 
description and analyses.
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method. The selected specimens were sent to Japan for the analysis with the permission.
Descriptions
The skeletal specimens were colected by the excavated points in each cairns in TRH-1. The useful 
human bones for the morphological studies were found in Burial Cairn No. 117, 118, 123, 126, 
127, 130, 131 and 133.
1. Burial Cairn No. 117 (TRH-1/BC-117)
Many bones were excavated from BC-117 including lower jaw (Fig. 1) and sacrum (Fig. 2). Some 
bones had the feature of young individuals as the separated epiphysis while other bones showed the 
aged one. The sacrum curved over normal one. It should be the deformation by aging.
2. Burial Cairn No. 118 (TRH-1/BC-118)
The specimens composed of some skul fragments and many postcranial bones. The skul fragments 
had less information. Postcranial bones were including limb bones, vertebrates, and hip bones. There 
were two left proximal femur and one was from young individual and another from old. Other bones 
are divided two types, young and old. However there was the possibility that the bones were from 
more than three individuals.
3. Burial Cairn No. 123 (TRH-1/BC-123)
The skeletal specimens were not so many from BC-123. However they included the bones from 
two or more individuals. There were two lower jaws (Fig. 3, 4). One had the two teeth. The wear 
of the enamel showed the individual was young adult. Another jaw had no teeth.
4. Burial Cairn No. 126 (TRH-1/BC-126)
Many postcranial bones and some fragmental skul were found. Almost of the limb bones had 
not the epiphysis. The specimens were from teenager.
5. Burial Cairn No. 127 (TRH-1/BC-127)
One skul without face was excavated. The specimen was colected with matrix and it was so fragile. 
Therefore, it was so dificult to have the observation for the details. There was no enough time to 
clean the specimen and analysis. The suture line was not fused. He might be teenager.
6. Burial Cairn No. 130 (TRH-1/BC-130)
There two skuls were found from BC-130. One skul had the almost complete braincase without 
face. The inside of the brain case was filed with matrix (Fig. 5). The frontal and parietal bones 
remained. The lower parts of the temporal and occipital bones were lacked. The foramen magnum 
was missing. The suture line was clear and the closure was not strong. It showed the young age. 
The bulge of the frontal bone was not so large. The feature might show that it was young female.
Another skul had only skul cap (Fig. 6). The suture line was disappeared in the dorsal part and 
the individual were not so young.
Many postcranial bones were also excavated. The total number of the fragments was more than 
100. They composed of at least three individuals because same part of the bone was found as left 
proximal femur.
7. Burial Cairn No. 131 (TRH-1/BC-131)
Almost of the remains were animal bones. They were only two human bones, left metatarsal (I) 
and right metacarpal. There were no outstanding features and hyper ossification in the bones.
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8. Burial Cairn No. 133 (TRH-1/BC-133)
Many human bones were excavated. The parts of the skeleton were skul and jaw fragments (Fig. 
7), and postcranials including axis. Two teeth (upper C and Upper I2 were also found, but it was 
dificult to know the details for the lack of the enamel. These bones might belong to one individual. 
The development of the each tuberosity of the bone was not remarkable. The morphological condition 
showed that the body was not so old.
9. WS-1
The large size limb bones were excavated from WS-1 site. Al of the bone should be from one 
individual. The condition of the preservation was not suitable in the soil. Many bones were fragile. 
I selected some tough fragments for dating sample. The individual might be tal and strong male.
10. TGA
There were two groups of specimens from TGA site. One group was the bones of baby. Al of 
the specimens were fragments. It was dificult to gain the more information. Another group was found 
from sq.6 including limb bones. The bones had no epiphysis. Therefore, the specimens were from 
young people and the sex was unknown.
Discussions and conclusions
In this season, the field survey had the fruitful result for the human remains by the archeological 
research. Some cairns saved the many bones more from several individuals. They were including 
the bines from the young, middle age and aged person. They may also include both sexes.
In the results from the analysis in 2008, there was the tendency that the development of muscles 
was quite diferent between the upper limbs and lower limbs, namely, the muscles in the lower 
limbs were wel-developed but the one in the upper limbs showed normal without grip muscles. 
This feature was confirmed in the bones of TRH-1. They showed that the walking occupied the 
high percentage of the life.
It was a pity that there was not enough time for the analysis. The results were preliminary. I expect 
for the next opportunity for the study in future.
The colecting of the samples for carbon 14 dating method was performed.
The number of samples became large because there were few complete bone and several individuals 
might be colected from same cairn. I could send the samples to Japan for the dating with the kind 
help of Syrian government and the staf.
Fig. 1 Right lower jaw from TRH-1/BC-117. Fig. 2 Sacrum from TRH-1/BC-117.
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Fig. 3 Left lower jaw from TRH-1/BC-123. Fig. 4 Left lower jaw from TRH-1/BC-123.
Fig. 5 Skul from TRH-1/BC-130. Fig. 6 Skul cap from TRH-1/BC-117.
Fig. 7 Left upper jaw from TRH-1/BC-133.
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4. Sondage in Square 6 of the Site of Tel Ghanem Al-Ali
Katsuhiko OHNUMA (Professor, Kokushikan University)
In this working season, sondage was caried out in Square 6 of Tel Ghanem Al-Ali (Fig. 1). In 
the 9th working season in May this year, we started sondage in this square to obtain information 
concerning the duration of the site exploitation in the Bronze Age and its intra-site functional 
variability. As the result of this sondage, a pit grave was unearthed with human bones and 7 pieces 
of potery, which are dated to the Middle Bronze Age on the basis of potery typology (Fig. 2).
Layers under the pit grave were not excavated in the 9th working season, and the archaeological 
sequence of this square was confirmed only within the limit from the surface soil down to the base 
of the pit grave as below.
Layer 1: Surface soil, sloping downwards into north direction in the thickness of 10 to 15 cm.
Layer 2: Pit grave which was made by the Middle Bronze Age people with cuting downwards 
into Layers 3. This pit was not shaped circle in outline but was shaped iregular meandering circle, 
suggesting that it had not been made systematicaly.
Layer 3: Brownish or yelowish hardened soil, 20 cm in accumulation at the thickest part, which 
was partly cut down at the time of the pit grave making. This layer bore sporadic and discontinuous 
lines of ash and potsherds of the Early Bronze Age Phase IVa.
In the view that further knowledge of the archaeological sequence below the pit grave in Square 
6 is indispensable to understand details of the site exploitation at Tel Ghanem Al-Ali in the Bronze 
Age and to tel its intra-site functional variability, we caried out continued sondage in this square 
in this working season.
As the result, we revealed the archaeological sequence beneath the pit grave as folows, though 
far from having reached the “virgin soil”.
Thin layers of hardened soil of various colours (Layer 3): Horizontal thin layers, some 20 cm in 
thickness in total, altogether forming Layer 3. These thin layers were neither very hardened nor bearing 
continuous ash.
Floor with gyus plaster: The botom of Layer 3, some 10 cm down from the botom of the pit 
grave, was a floor with gyus plaster and rather continuous ash (Fig. 3). This floor had been made 
by the inhabitant at the site of the Early Bronze Age Phase IVa, with cuting and leveling of a mud 
brick wal supposedly having more or less exsited at the time of the floor malking. The floor is 
very hardened, and the lines of the mud brick wal run in northwest to southeast and eastnorth to 
westsouth directions.
Building Level 1: Under the floor with gyus plaster and ash described above, a layer with potsherds 
and flakes/chips of lithic artifacts also of Early Bronze Age Phase IVa was unearthed in the thickness 
of some 10 cm. This layer can be defined as Building Level 1 in Square 6, for it is associated with 
the mud brick wal described above and a floor. This floor had been made with cuting and leveling 
of a lower wal and is very hardened. It bears gyus plaster and rather continuous ash (Fig. 4). The 
wal of Building Level 1 and the lower wal are diferent in their directions, that is, northwest to 
southeast and eastnorth to westsouth directions for the former, and north to south and east to west 
directions for the later. 
The sondage works caried out so far in Squares 1 to 6 at Tel Ghanem Al-Ali and surveys on 
the tel surface have demonstrated that the Early Bronze Age building complexes at Tel Ghanem 
Al-Ali may have been associated with wals of at least two diferent directions, that is, north to 
south and east to west directions on the one hand, and northwest to southeast and eastnorth to westsouth 
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directions on the other.
As already described, two wals unearthed in Square 6 in this working season run in two diferent 
directions. The upper wal associated with Building Level 1 runs in northwest to southeast and 
eastnorth to westsouth directions, while the lower wal runs in north to south and east to west 
directions. 
This is to provide a good material, after detailed study of the directions of wals at Tel Ghanem 
Al-Ali on the whole, to corelate Building Level 1 of Square 6 with levels of other squares at Tel 
Ghanem Al-Ali. 
Through series of integrated research we have undertaken in the past three years in the region 
covering Tel Ghanem Al-Ali, Wadi Shabout and Bishri Desert plateau, we are now reaching a 
supposition that the site of Tel Ghanem Al-Ali was at its height in the Early Bronze Age and became 
diminished in later period in the Middle Bronze Age, with sporadic smal-scaled houses and simple 
pit graves alone on it.
This supposition seems to be supported by the archaeological sequence in Square 6 at Tel Ghanem 
Al-Ali, in which we may see how Middle Bronze Age people made simple pit graves there, digging 
down into the ruins of Early Bronze Age buildings (Fig. 5).
Fig. 1 Overal plan of Tel Ghanem Al-Ali showing the location of Square 6.
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5. Sondage in Square 101 of the Site of Tel Ghanem Al-Ali
Ibrahim KHALIL (Department of Antiquities and Museums, Raqqa)
Ahmed SULTAN (Department of Antiquities and Museums, Raqqa)
Sondage was conducted from 8 to 20 of August at the south-eastern spot of Tel Ghanem Al-Ali. 
We named this spot Square 101 (Fig. 1). In the 9th working season, we considered this spot to be 
unique with concentrated cobles of gypsum rock (Fig. 2), considering it to have been a probable 
grave.
As the result of the sondage in this working season, we unearthed a complete miniature potery, 
an almost complete potery (Fig. 3), a spindle wheel, and rather many flakes and chips of the Bronze 
Age lithic artifacts from the accrmulation under the pavement-like cobbles alocation. The function 
of this unique cobbles alocation within the site of Tel Ghanem Al-Ali is now under study.
Fig. 4 Wal and floor of Building Level 1 seen from north. 
Note the lines of the lower wal running in diferent 
directions from the lines of the wal of Building 
Level 1.
Fig. 5 Pit seen at the northwest corner of Square 6. This 
pit was most probably associated with another 
Middle Bronze Age pit-grave.
Fig. 3 Floor with gyus plaster and lines of the mud brick 
wal leveled for the floor making, seen from north.
Fig. 2 Pit-grave unearthed from Square 6 in the 9th working 
season, seen from north.
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Fig. 3 Potery unearthed from accumulation under cobbles 
alocation. 
Fig. 1 South-eastern spot of Tel Ghanem Al-Ali with 
cobbles alocation.
Fig. 2 Square 101 with cobbles alocation.
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δΑ έϮΘϛΪϠϟ ιΎΧ ήϜη Ϟϴθϴϣ έϮΘϛΪϟ΍ϭ ΔϳέϮγ ϲϓ ϒΣΎΘϤϟ΍ϭ έΎΛ϶ϟ ϡΎόϟ΍ ήϳΪϤϟ΍ αϮϣΎΟ ϡΎ
 έΎθΘδϤϟ΍ ϑήθϤϟ΍ϭ ϒΣΎΘϤϟ΍ϭ έΎΛ϶ϟ ΔϣΎόϟ΍ ΔϳήϳΪϤϟ΍ ϲϓ ϱήΛϷ΍ ΚΤΒϟ΍ϭ ΐϴϘϨΘϟ΍ ήϳΪϣ ϲγΪϘϣ
 ϱήΛϷ΍ ΚΤΒϟ΍ ΍άϬϟ , ΚΤΒϟ΍ Ϧϣ ϢγϮϤϟ΍ ΍άϫ ΡΎΠϧ· ϞϴΒγ ϲϓ ΓΪϧΎδϣϭ ϢϋΩ Ϧϣ ϩϮϣΪϗ ΎϤϟ0  
ΎΤΑϷ΍ Ϧϣ ΔϠδϠγ άϴϔϨΗ ϢΗ ΪϘϓ Ρήη ϡΪϘϨγ ϲΘϟ΍ϭ ϢγϮϤϟ΍ ΍άϫ ϲϓ ΔϋϮϨΘϤϟ΍ ΔϴΟϮϟϮϴΠϟ΍ϭ ΔϳήΛϷ΍ Ι
 ϲϠϳ Ύϣ ϖϓϭ ϝΎϤϋϷ΍ ϩάϫ Ϧϋ:  
 ϻ˱ϭ΃ :Ϣϗέ ϊΑήϤϟ΍ ϲϓ ϱέΎΒΘΧϻ΍ ήΒδϟ΍ ϝΎϤϋ΃ ϝΎϤϜΘγ΍6 ϲϠόϟ΍ ϢϧΎϏ ϞΗ ϲϓ :  
 ) ΎϣϮϧϭ΍ ϮϜϴϫϮδΗΎϛ , ϥΎϜϴηϮϛϮϛ ΔόϣΎΟ έϮδϴϓϭήΑ (  
Ϧϣ ΔϴΑήϐϟ΍ ΔϴϟΎϤθϟ΍ Δϳϭ΍ΰϟ΍ ΪϨϋ ϊΑήϤϟ΍ ΍άϫ ϊϘϳ ϲϠόϟ΍ ϢϧΎϏ ϞΗ  , ϢγϮϤϟ΍ Ϫϴϓ ήΒδϟ΍ ΢Θϓ ϢΗ ϱάϟ΍ϭ
 ϥΎτϴΘγϻ΍ ΓήΘϓ ϰϠϋ ϑήόΘϟ΍ ϰϟ· ϞΘϟ΍ Ϧϣ ΔϘτϨϤϟ΍ ϩάϫ ϲϓ ήΒδϟ΍ ϝΎϤϋ΃ ϑΪϬΗϭ ϲοΎϤϟ΍ϟ ήμό
 ϞΘϟ΍ ϲϓ ΰϧϭήΒϟ΍0  
 ΓήϔΣ Ϧϋ ϒθϜϟ΍ ϢΗ ΪϘϓ ϲοΎϤϟ΍ ϢγϮϤϟ΍ ϝΎϤϋϷ ΔΠϴΘϨϛϭϟ ϡΎψόϟ΍ ϰϠϋ ϱϮΘΤΗ ϊΑήϤϟ΍ ϞΧ΍Ω ήΒϘ
ΔϴϧΎδϧϹ΍γ ϰϟ· ΔϓΎοϹΎΑ  ςϴγϮϟ΍ ΰϧϭήΒϟ΍ ήμϋ ϰϟ· ΎϬΨϳέ΄Η ϢΗ ϲΘϟ΍ϭ ΔϳέΎΨϓ ϲϧ΍ϭ΃ ΔόΒ0 Ϊϗϭ 
 ήΒϘϟ΍ ΔϳϮγ ΪϨϋ ϊΑήϤϟ΍ ΍άϫ ϲϓ ΐϴϘϨΘϟ΍ ϒϗϮΗ , ϡΪϗ΃ ΕΎϳϮγ ϲϓ ΚΤΒϟ΍ ϥϭΩ0 ΖϠϤΘη΍ ΚϴΣ 
  ϰϠϋ ΔϳήϔΤϟ΍ Ϧϣ  ϰϟϭϷ΍ ΕΎϳϮδϟ΍:  
 ϰϟϭϷ΍ ΔϳϮδϟ΍ :ΎϤθϟ΍ ϩΎΠΗΎΑ ΓέΪΤϨϣ ΔϳϮδϟ΍ ϩάϫ ΖϧΎϛϭ ϞΘϟ΍ ΢τγ ΔΑήΗ ΕϮΘΣ΍ ϲΘϟ΍ϭϝ  ΔϛΎϤδΑ
ϦϴΑ ΖΣϭ΍ήΗ10-15 Ϣγ  
 ΔϴϧΎΜϟ΍ ΔϳϮδϟ΍ :  ςϴγϮϟ΍ ΰϧϭήΒϟ΍ ήμϋ ϝϼΧ ΎϫήϔΣ ϢΗ ϲΘϟ΍ ήΒϘϟ΍ ΓήϔΣ ϰϠϋ ΔϳϮδϟ΍ ϩάϫ ΕϮΘΣ΍
 ΔΜϟΎΜϟ΍ ΔϳϮδϟ΍ ϰΘΣ ΓήϔΤϟ΍ ϩάϫ ΕΪΘϣ΍ Ϊϗϭ ϲϨΒϣ Ϫϧ΃ ϭΪΒϳϭ ϢψΘϨϣ ϦϜϳ Ϣϟ ΓήϔΤϟ΍ ϩάϫ ϞϜη 
 Δϴ΋΍Ϯθϋ ΔϘϳήτΑ0   
 ΔΜϟΎΜϟ΍ ΔϳϮδϟ΍ : ΔΑήΗ ϰϠϋ ΕϮΘΣ΍ ϲΘϟ΍ϭ ΔϛΎϤδΑ έΎϔμϟ΍ ϰϟ· ΔϠ΋Ύϣ ΔϴϨΑ20 Ϣγ , ρϮτΧ ΎϬϠϠΨΗ
 ϢϳΪϘϟ΍ ΰϧϭήΒϟ΍ ήμϋ ϰϟ· ΩϮόΗ ϲΘϟ΍ ΔϳέΎΨϔϟ΍ ήδϜϟ΍ ξόΑ ϊϣ ΩΎϣήϟ΍ Ϧϣ ΔότϘΘϣ0  
 ϢϧΎϏ ϞΗ ϥΎτϴΘγ΍ ΓήΘϓ ϢϬϓ ϰϠϋ ΪϋΎδΗ ϦϓΪϟ΍ ΓήϔΣ Ϟϔγ΃ ΓΩϮΟϮϤϟ΍ ΔϳήΛϷ΍ ΕΎϘΒτϟ΍ Δγ΍έΩ ϥ·
 ΰϧϭήΒϟ΍ ήμϋ ϝϼΧ ϲϠόϟ΍ ,ΎϤϜΘγ΍ ϢΗ ϢγϮϤϟ΍ ΍άϫ ϲϔϓ ΓήϔΤϟ΍ ϩάϫ Ϟϔγ΃ ϲϓ ήΒδϟ΍ ϝΎϤϋ΃ ϝ  
ΔϳήΛϷ΍ ΔϳϮδϟ΍ Ϧϋ ϒθϜϟ΍ ϢΗ ΚϴΣϡΪϗϷ΍  ϞΘϟ΍ ΔΑήΗ ϰϟ· ϝϮλϮϟ΍ ϑΪϬΑ ήΒϘϟ΍ ΓήϔΣ ΖΤΗ 
 ϥ΍ϮϟϷ΍ ΓΩΪόΘϣ ΔϴγΎϗ ΔΑήΗ ϰϠϋ ϱϮΘΤΗ ϲΘϟ΍ ΔϘΒτϟ΍ ϩάϫ ΔϴϠλϷ΍0   
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ΔϛΎϤδΑ ϥ΍ϮϟϷ΍ ΔϔϠΘΨϣ  ΔΒϠμϟ΍ ΔΑήΘϟ΍ Ϧϣ ΔϜϴϤγ ΔϘΒσ Ϧϋ ϒθϜϟ΍ ϢΗ20 ρϮτΧ ΎϬϠϠΨΘϳ Ϣγ Ϧϣ
 ΩΎϣήϟ΍ , ϒθϛϞϔγ΃ΔϛΎϤδΑ κΠϟ΍ Ϧϣ Δϴοέ΃ Ϧϋ ΔϘΒτϟ΍ ϩάϫ 10 ϥΎϜγ Δτγ΍ϮΑ ΔϠϜθϣ Ϣγ
ϞΘϟ΍ ϲϓ ϢϳΪϘϟ΍ ΰϧϭήΒϟ΍ ήμϋ ,  ϮΤϧ ϝΎϤη ϕήη ϭ ϕήη ΏϮϨΟ ϩΎΠΗΎΑ ϦΒϠϟ΍ Ϧϣ έ΍ΪΟ ΎϬϠϠΨΘϳ
 ΏήϏ ΏϮϨΟ0  ήμϋ ϰϟ· ΩϮόΗ ΔϳέΎΨϓ ήδϛ ϰϠϋ ϱϮΘΤΗ ΔϘΒσ ΪΟϭ ΔϴοέϷ΍ ϩάϫ Ϟϔγ΃ 
ΔϛΎϤδΑ  ϢϳΪϘϟ΍ ΰϧϭήΒϟ΍10 Ϣγ0 ϝϭ΃ ΢ϣϼϣ ΔϳϮδϟ΍ ϩάϫ ΕήϬχ΃ ΚϴΣ  Ϧϣ ϊΑήϤϟ΍ ΍άϫ ϲϓ ΔϴϨΑϷ΍
 ϞΘϟ΍ , ΔϔϠΘΨϣ ΕΎϫΎΠΗΎΑ ϦϜϟϭ ϝϭϷ΍ έ΍ΪΠϟ΍ Ϟϔγ΃ ϊοϮΘϣ ϦΒϠϟ΍ Ϧϣ ήΧ΁ έ΍ΪΟ Ϧϋ ϒθϜϟ΍ ϢΗ
 ΏήϏ ΏϮϨΟ ϮΤϧ ϲϗήη ϲϟΎϤηϭ ϲΑϮϨΟ ϲϗήη ϩΎΠΗΎΑ ϥϮϜϳ ΚϴΣ0  
   
   
ϲϠόϟ΍ ϢϧΎϏ ϞΗ ΢τγ ϰϠϋ ΓάϔϨϤϟ΍ ΔϳήΛϷ΍ ΕΎΣϮδϤϟ΍ ΖϟΩ ΪϘϟ ϭ  ΓάϔϨϤϟ΍ ϱέΎΒΘΧϻ΍ ήΒδϟ΍ ϝΎϤϋ΃
ϊΑήϤϟ΍ ϲϓ1ϊΑήϤϟ΍ϭ 2ϊΑήϤϟ΍ϭ 6 ,  ΰϧϭήΒϟ΍ ήμόϟ ΓΪ΋Ύόϟ΍ ΔϴϨΑϷ΍ ΐϴϛήΗ ϦϴΑ ςΑ΍ήΗ ΩϮΟϭ ϰϠϋ
 ϢϳΪϘϟ΍  ΔϔϠΘΨϣ ΕΎϫΎΠΗ΍ ΎϬϟ ϲΘϟ΍ ϥ΍έΪΠϟ΍ ϩάϫϭ  
 Ύ˱ϘΑΎγ ήϛΫ˵ ΎϤϛϭ , ΕΎϫΎΠΗΎΑ ϦϜϟϭ ξόΑ ϕϮϓ ϦϴόοϮΘϣ ϦΒϠϟ΍ Ϧϣ Ϧϳέ΍ΪΟ Ϧϋ ϒθϜϟ΍ ϢΗ ΪϘϓ
 ΔϔϠΘΨϣ ,ϴΣ ϕήηϭ ϲϗήθϟ΍ ΏϮϨΠϟ΍ ϮΤϧ ϲΑήϏ ϲϟΎϤη ϩΎΠΗΎΑ ϥΎϛ ϱάϟ΍ ϱϮϠόϟ΍ έ΍ΪΠϟ΍ ϲϤΘϨϳ Κ
 ϲϠόϟ΍ ϢϧΎϏ ϞΗ Ϧϣ ϰϟϭϷ΍ ΔϳϮδϟ΍ ϲϧΎΒϣ ϰϟ· ΏϮϨΠϟ΍ Ώήϐϟ΍ ϮΤϧ ϝΎϤη,  έ΍ΪΠϟ΍ ΪΘϤϳ ΎϤϨϴΑ
 ϲΑήϏ ϲϗήηϭ ϲΑϮϨΟ ϲϟΎϤη ϩΎΠΗΎΑ ϰϧΩϷ΍0  
 ΖϣΪϗ Ϊϗ ϥ΍έΪΠϟ΍ ϩάϫ ϥϮϜΗ ϚϟάΑϭϷ΍ ΕΎϳϮγ Δγ΍έΩ ϲϓ ΓΪϳΪΟ ϞϴλΎϔΗ ϊΑήϤϟ΍ ϦϤο ΔϴϨΑ6 ϲϓ 
  ϞΘϟ΍ ϲϓ ϯήΧϷ΍ ΕΎόΑήϤϟ΍ ΕΎϳϮδΑ ΎϬτΑέϭ ΎϬΘϧέΎϘϣϭ ϲϠόϟ΍ ϢϧΎϏ ϞΗ0   
 ϲϠόϟ΍ ϢϧΎϏ ϞΗ Ϧϣ ΕΪΘϣ΍ ϲΘϟ΍ ΚΤΒϟ΍ ΔϘτϨϣ ϩάϫ ϲϓ Εάϔϧ ϲΘϟ΍ Δγ΍έΪϟ΍ϭ ΚΤΒϟ΍ ϝϼΧ ϦϤϓ
ϲΘϟ΍ϭ  ϱήθΒϟ΍ ϝΎΒΟ ΔϘτϨϣ ϮΤϧ ΏϮϨΠϟ΍ ϩΎΠΗΎΑ Ϫϟ ΓέϭΎΠϤϟ΍ ΔϘτϨϤϟ΍ϭ  Ε΍ϮϨγ ΙϼΛ άϨϣ Ε΃ΪΑ 
ϜϤϳ Ϧν΍ήΘϓϻ΍ ϢΛ Ϧϣϭ ήΒϛ΍ ωΎϔΗέ΍ ϰϠϋ ϢϳΪϘϟ΍ ΰϧϭήΒϟ΍ ήμϋ ϝϼΧ ϥΎϛ ϲϠόϟ΍ ϢϧΎϏ ϞΗ ϥ΄Α 
ςϴγϮϟ΍ ΰϧϭήΒϟ΍ ήμϋ ϝϼΧ ΔϘΣϻ έϮμϋ ϲϓ ϪϋΎϔΗέ΍ ξϔΨϧ΍ ϝϼΧ ϊτϘΘϣ ϦϜγ ήϬψϳ ϱάϟ΍ 
 ϲϠόϟ΍ ϢϧΎϏ ϞΗ ϲϓ ΓήΘϔϟ΍ ϩάϫ0  
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ϊΑήϤϟ΍ ϲϓ ΓΩϮΟϮϤϟ΍ ΔϳήΛϷ΍ ΕΎϳϮδϟ΍ ϝϼΧ Ϧϣ Δϴοήϔϟ΍ ϩάϫ ϢϋΩ ϦϜϤϳϭ6 Ϧϣ  ϲϠόϟ΍ ϢϧΎϏ ϞΗ ,
 ήϔΣ ϝϼΧ Ϧϣ ϢϬϟ ήΑΎϘϣ ϞϴϜθΗ ϲϓ ϢϳΪϘϟ΍ ΰϧϭήΒϟ΍ ήμϋ ΕΎόϤΘΠϣ ϢϫΎγ ϒϴϛ ϦϴΒΗ ϲΘϟ΍ϭ
  ϢϳΪϘϟ΍ ΰϧϭήΒϟ΍ ήμόϟ ΓΪ΋Ύόϟ΍ ΔϴϨΑϷ΍ ΎϳΎϘΑ ϕϮϓ Γήϴϐλ0  
 Ύ˱ϴϧΎΛ : ϊΑήϤϟ΍ ϲϓ ϱέΎΒΘΧ΍ ήΒγ ˯΍ήΟ·101 ϲϠόϟ΍ ϢϧΎϏ ϞΗ ϲϓ :  
)ϥΎτϠγ ΪϤΣ΍  , ϒΣΎΘϤϟ΍ϭ έΎΛ϶ϟ ΔϣΎόϟ΍ ΔϳήϳΪϤϟ΍0ϞϴϠΨϟ΍ Ϣϴϫ΍ήΑ·  , ϒΣΎΘϤϟ΍ϭ έΎΛ϶ϟ ΔϣΎόϟ΍ ΔϳήϳΪϤϟ΍(  
 ϲϠόϟ΍ ϢϧΎϏ ϞΗ Ϧϣ ϲϗήθϟ΍ ϲΑϮϨΠϟ΍ έΪΤϨϤϟ΍ ΪϨϋ ϊΑήϤϟ΍ ΍άϫ ϊϘϳ, ϱήΛϷ΍ ΢δϤϟ΍ ϝΎϤϋ΃ ϝϼΨϓ
 ϞϜη ϰϠϋ ϲδϠϜϟ΍ ήΠΤϟ΍ Ϧϣ ΔϤϛ΍ήΘϣ ΔϋϮϤΠϣ ΩϮΟϭ φΣϮϟ ϖΑΎδϟ΍ ϢγϮϤϟ΍ ϲϓ ϲϠόϟ΍ ϢϧΎϏ ϞΘϟ
 ϲϟ΍ϮΣ Ύϫήτϗ ςϴΤϣ ϱή΋΍Ω2 ϡ , Ϧϣ ϥΎϛ ΚϴΣήΒϗ ϞϜθΗ ΪϘΘόϤϟ΍ΎϬΘΤΗ  0  
 ϰϟ· Ϟλϭ ϖϤϋ ϰϟ· ήϔΤϟ΍ ϢΗ40 ΔϳέΎϤόϣ ΔϳϮγ Δϳ΃ Ϧϋ ΎϬϴϓ ϒθϜϟ΍ ϢΘϳ Ϣϟ ΎΒϳήϘΗ Ϣγ , ϢΗ Ϋ·
 ΓΪϴΟ ΔϟΎΤΑ ΔϳέΎΨϓ ΓήΟ Ϧϋ ΔϳήϔΤϟ΍ ϩάϫ ϦϤο ϒθϜϟ΍ϢϳΪϘϟ΍ ΰϧϭήΒϟ΍ ήμϋ ϰϟ· ΩϮόΗ ,
 ΏϻϭΩ ϰϟ· ΔϓΎοϹΎΑ ΝΫϮϤϨϟϳέΎΨϓ ΔϠΠϋΔ , έΎΨϔϟ΍ ήδϜϟ΍ Ϧϣ ΓήϴΒϛ ΔϴϤϛ Ύ˱πϳ΃ ϝ΍ΰΗ Ύϣ ϲΘϟ΍ Δϳ
 ϖϴΛϮΘϟ΍ϭ Δγ΍έΪϟ΍ Ϊϴϗ0  
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 Ύ˱ΜϟΎΛ : ΔϴϘϠΤϟ΍ Ϧϓ΍ΪϤϠϟ ϱήΛ΃ ΢δϣ)Tumuli ( ϱήθΒϟ΍ ϞΒΟ ϦϤο:  
) ϲΟϮϓ ϮϴϣϮγ , ΓΪϴγ΍ϭ ΔόϣΎΟ έϮδϴϓϭήΑ0 ϲθΗ΍Ω΍ ΍έϮϛΎΗ , ϮϴϛϮσ ςγϭϷ΍ ϕήθϟ΍ ΰϛήϣ0 ΎϳΎϏΎϧ ϲηϮϳϭίΎϛ 
 ΓΪϴγ΍ϭ ΔόϣΎΟ ΐϟΎσ0 ΓΪϴγ΍ϭ ΔόϣΎΟ ΔΒϟΎσ ϲϛϭίϮγ ϲϛ  Ϯϧ· ϲηϮϴϛ ΐϟΎσ(    
  ΚϴΣ ΔϘΑΎδϟ΍ Ϣγ΍ϮϤϟ΍ ϲϓ ΎϧήϛΫ ΎϤϛ ΔϴϧΎΑΎϴϟ΍ ΔϳέϮδϟ΍ ΔΜόΒϟ΍ ϝΎϤϋ΃ Ϧϣ ˯ΰΠϛ ΚΤΒϟ΍ ΍άϫ ήΒΘόϳ
 ϱήθΒϟ΍ ΔϘτϨϣ ϲϓ ΔϛήΘθϤϟ΍,ϱάϟ΍  ϰϟ· ϑΪϬϳ  ΔϴϘϠΤϟ΍ Ϧϓ΍ΪϤϠϟ ΔϳήΛϷ΍ ΕΎϳϮδϟ΍ Ϧϋ ϒθϜϟ΍
ΓΪ΋Ύόϟ΍ ϟΔϠϘϨΘϤϟ΍ ΔϳϭΪΒϟ΍ Ϟ΋ΎΒϘϠ)ΔϳέϮϣϷ΍ ( ϰϠϋ ˯Ϯπϟ΍ ˯ΎϘϟ· ϊϣ ϱήθΒϟ΍ ϞΒΟ ϲϓ έϮϬχ ΔϘϳήσ
 ΔϘτϨϤϟ΍ ϲϓ Ϟ΋ΎΒϘϟ΍ ϩάϫϲΘϟ΍ ΔϘτϨϤϟ΍ ϩάϫ ϲϓ ϢϫΩϮΟϭ ϰϟ· ΔϳΩΎϛϷ΍ϭ ΔϳήϣϮδϟ΍ ιϮμϨϟ΍ ΕέΎη΃ 
0 ήϬη ϲϓ ΃ΪΑ ϱάϟ΍ ϝϭϷ΍ ϢγϮϤϟ΍ άϨϣ ΔϳήΛϷ΍ ΙΎΤΑϷ΍ Ϧϣ ΔϋϮϤΠϣ άϴϔϨΗ ϢΗ ΪϘϓ ϚϟΫ ϰϠϋ ˯ΎϨΑϭ 
 ϡΎϋ Ϧϣ έΎϳ΃2007 0  
ϋ ϞϜθΑ ΔϘτϨϤϠϟ ΔϳήΛϷ΍ ΕΎΣϮδϤϟ΍ Ϧϣ ΔϋϮϤΠϣ ˯΍ήΟ· ΪόΒϓ ήΒδϟ΍ ϝΎϤϋ΃ ϰϠϋ ΰϴϛήΘϟ΍ ϊϣ ϡΎ
  ϡϮΣέ ϝϮσϭ ΔΟ΍ΪΣ ΔϘτϨϣϭ ϡΎϋ ϞϜθΑ ΔϘτϨϤϟ΍ ϲϓ ΓήθΘϨϤϟ΍ ΔϴϘϠΤϟ΍ Ϧϓ΍ΪϤϟ΍ ξόΒϟ ϱέΎΒΘΧϻ΍
 ιΎΧ ϞϜθΑ ,΍ϭ ΔϘτϨϣ ϲϓ ϦϜϟϭ ΔϴϘϠΤϟ΍ Ϧϓ΍ΪϤϟ΍ ϩάϬϟ ήΒδϟ΍ ϝΎϤϋ΃ ΕήϤΘγ΍ ϢγϮϤϟ΍ ΍άϫ ϱΩ
ίϮϴΣ1ϭ2  , ΔΟ΍ΪΣ ϱΩ΍ϭϭ2ϭ4 , τϟ΍ ϞΟ ϱΩ΍ϭϭέϮϴ2 ,   ϱήΛ΃ ΢δϣ ˯΍ήΟ· ϰϟ· ΔϓΎοϹΎΑ
ϟ ΚΤΒϟ΍ ΔϘτϨϣ Ϧϣ ϲϟΎϤθϟ΍ ˯ΰΠϠ0  
 ϲϓ έΎΒγ΍ϱΩ΍ϭ Ϧϓ΍ΪϣίϮϴΣ 1ϭ2:    ϲϓ ϢΠΤϟ΍ Γήϴϐμϟ΍ ΔϴϘϠΤϟ΍ Ϧϓ΍ΪϤϟ΍ Ϧϣ ΔϋϮϤΠϣ ήθΘϨΗ
ϲΘϟ΍ ίϮϴΣ ΔϘτϨϣΪόΒΗ  10 ϡϮΣέ ήϴΑ ΔϘτϨϣ ϲΑήϏ ΏϮϨΟϭ ΏϮϨΟ Ϣϛ , ΔδϤΧ Δγ΍έΩ ϢΗ ΚϴΣ
ίϮϴΣ ϱΩ΍ϭ ϲϓ ΔϴϘϠΣ Ϧϓ΍Ϊϣ1ϦϓΪϣϭ  ίϮϴΣ ϱΩ΍ϭ ΔϘτϨϣ ϲϓ ΪΣ΍ϭ 2  ,  Δγ΍έΩ ϝϼΧ Ϧϣϭ
ϩάϫ ΔόϴΒσΔΟ΍ΪΣ ΔϘτϨϣ ϲϓ ΔϴϘϠΤϟ΍ Ϧϓ΍Ϊϣ ϲϓ ΔϳήΛϷ΍ ΕΎϳϮδϟ΍ βϔϨϟ ϊΒΘΗ ΎϬϧ΃ ϦϴΒΗ Ϧϓ΍ΪϤϟ΍ 1ϭ2 
0  
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ϟ΍ ϲϔϓϤϦϓΪBC-05 ίϮϴΣ ΔϘτϨϣ ϲϓ 1   ϱάϟ΍ΔΒπϫ ϕϮϓ Ϊϴθϣ ϥΎϛΓήϳΪΘδϣ   Ϫϴϓ ςϴΤϳ
ϤΠϣΔϋϮ ΔϴδϠϜϟ΍ έΎΠΣϷ΍ Ϧϣ  .ϛ Ϧϓ΍ΪϤϟ΍ ϩάϫ Ϣψόϣ Δϗήδϟ΍ϭ ΐϬϨϠϟ ΔοήόΘϣ ΖϧΎ , έϮΜόϟ΍ ϢΗ
  Ϧϣ ήδϛ ϰϟ· ΔϓΎοϹΎΑ Γήϴϐμϟ΍ ΔϳΰϧϭήΒϟ΍ ήδϜϟ΍ ξόΑϭ ΔϳέΎΨϔϟ΍  ήδϜϟ΍ϭ ίήΨϟ΍ ϰϠϋ ΎϬϠΧ΍ΪΑ
ΔϴϧΎδϧϹ΍ ϡΎψόϟ΍0  
 ϲϓ έΎΒγ΍Ϧϓ΍ΪϣΔΟ΍ΪΣ ϱΩ΍ϭ 2ϭ4  : ϲϟ΍ϮΣ ΔΟ΍ΪΣ ϱΩ΍ϭ Ϧϓ΍Ϊϣ ΪόΒΗ5 ήϴΑ ΔϘτϨϣ ϕήη Ϣϛ 
 ϡϮΣέ ,ϓ΍Ϊϣ ΔόδΘϟ έΎΒγϷ΍ ˯΍ήΟ· ϢΗ ΚϴΣ ΔϘτϨϤϟ΍ ϩάϫ ϲϓ ΔϴϘϠΣ Ϧ , ϱΩ΍ϭ ϲϓ ΎϬϨϣ ΔϴϧΎϤΛ
΍ΪΣ ΔΟ2 ,  ϭϣ ΔΟ΍ΪΣ ϱΩ΍ϭ ϲϓ ΪΣ΍ϭ ϦϓΪ4 ,  Ϧϓ΍ΪϤϟ΍ ϩάϫ ήΒϛ΃ ϲϓ έϮΜόϟ΍ ϢΗ ΪϘϓ ϰϠϋ Ϧϣ ΩΪϋ
 ϱΰϧϭήΑ έΎϤδϣ ϰϟ· ΔϓΎοϹΎΑ ϝΎϜηϷ΍ ΩΪόΘϤϟ΍ ίήΨϟ΍ϭ ΔϳέΎΨϔϟ΍ ήδϜϟ΍ , ϩάϫ ΖΘΒΛ΃ Ϊϗϭ
Βϟ΍ ϞΒΟ ΔϘτϨϣ ϲϓ ΔϴϘϠΤϟ΍ Ϧϓ΍ΪϤϟ΍ ϥ΄Α ΕΎϔθΘϜϤϟ΍ ςϴγϮϟ΍ ίϭήΒϟ΍ ήμϋ ϰϟ· ϲϤΘϨΗ ϱήθ0   
ϴτϟ΍ ϞΟ ϱΩ΍ϭ Ϧϓ΍Ϊϣ ϲϓ έΎΒγ΍έϮ2:   ΔϴϘϠΤϟ΍ Ϧϓ΍ΪϤϟ΍ Ϧϋ ϊγϭ΃ ΕΎϣϮϠόϣ Ϧϋ ϒθϜϟ΍ ϑΪϬΑϭ
έϮϴτϟ΍ ϞΟ ΔϘτϨϣ ϩΎΠΗΎΑ ΚΤΒϟ΍ ϊϴγϮΗ ϢΗ ΪϘϓ ϡΎϋ ϞϜθΑ ϱήθΒϟ΍ ΔϘτϨϣ ϲϓ2 ϲϟ΍ϮΣ ΪόΒΗ ϲΘϟ΍ 
8 ΔϘτϨϣ ϲϗήη ϲϟΎϤηϭ ϲϗήη  Ϣϛ ϡϮΣέ ήϴΑ , ΔϋϮϤΠϣ ήΒγ ϢΗ ΚϴΣ  ΔϴϘϠΤϟ΍ Ϧϓ΍Ϊϟ΍ Ϧϣ
 ΓήθΘϨϤϟ΍ , ϦϓΪϤϟ΍ ϲϔϓBC-01 ϢΗ ΔϴδϠϜϟ΍ ΓέΎΠΤϟ΍ Ϧϣ ϦϴϴΟέΎΧ ϦϳέϮγ Ϧϣ ϒϟ΄Η ϱάϟ΍  
 Ύ˱πϳ΃ ΔϴϤψόϟ΍ ΎϳΎϘΑ Ϧϣ ΩΪϋϭ ίήΨϟ΍ϭ ΔϳΰϧϭήΑ ΕΎϘϠΣ ΔόΑέ΃ ϰϠϋ ϦϓΪϟ΍ ΓήΠΣ ϦϤο ϒθϜϟ΍.  
  ϦϓΪϤϟ΍ ϲϓϭ BC-02  ΓέΎΠΤϟ΍ Ϧϣ ΔϋϮϤΠϣ Ϫϴϓ ςϴΤΗ  ΔόϔΗήϣ ΔΒπϫ ϕϮϓ Ϊϴθϣ ϥΎϛ ϱάϟ΍
΃  ΔϴδϠϜϟ΍ΓίήΧ ϰϠϋ ϪϨϤο ϒθϜϟ΍ ϢΗ Ύπϳ ήϴΒϛ ΩΪϋ ϰϟ· ΔϓΎοϹΎΑ ΩϮγϷ΍ ήΠΤϟ΍ Ϧϣ ΔϋϮϨμϣ 
 ΔϴϧΎδϧϹ΍ ΔϴϤψόϟ΍ ήδϜϟ΍ Ϧϣ0  
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 ΚΤΒϟ΍ ΔϘτϨϣ Ϧϣ ϲϟΎϤθϟ΍ ˯ΰΠϠϟ ϱήΛ΃ ΢δϣ:  ϦϴϋϮΒγϷ΍ ϝϼΧ ϖϳήϔϟ΍ ϞϤϋ ΰϛήΗ ΪϘϓ
ΎϤθϟ΍ ˯ΰΠϟ΍ ΢δϣ ϰϠϋ ϢγϮϤϟ΍ ΍άϫ Ϧϣ ϦϳήϴΧϷ΍ ΚΤΒϟ΍ ΔϘτϨϣ Ϧϣ ϲϟ , ϲϟϭΎΣ ϞϴΠδΗ ϢΗ Ϋ·17 
 ΔϴϘϠΤϟ΍ Ϧϓ΍ΪϤϟ΍ ϰϠϋ ϱϮΘΤΗ ΔϘτϨϣ , ϲϟ΍ϮΣ ϖσΎϨϤϟ΍ ϩάϫ ϲϓ ΓήθΘϨϤϟ΍ Ϧϓ΍ΪϤϟ΍ ΩΪϋ ώϠΑ ΚϴΣ
131 ϲϘϠΣ ϦϓΪϣ  , ΚΤΒϟ΍ ΔϘτϨϣ ϕΎτϧ ΖΤΗ ΝέΪϨΗ ΎϬϠϛϭ  
 ΔλϼΧ : Βγ ΔϴϘϠΤϟ΍ Ϧϓ΍ΪϤϟ΍ ΕϮΘΣ΍ ϲΘϟ΍ ϖσΎϨϤϟ΍ ΩΪϋ ϥϮϜϳ ϢγϮϤϟ΍ ϩάϫ ϝΎϤϋ΃ ΔϳΎϬϧ ϊϣ Δό
ΎϬϴϓ έΎΒγϻ΍ ˯΍ήΟ·ϭ ΎϬΘγ΍έΩϭ ΎϬϠϴΠδΗ ϢΗ ΚϴΣ ϖσΎϨϣ  ,Ϊϗϭ Δόγ΍ϭ ΕΎϣϮϠόϣ ϢϳΪϘΗ ϲϓ ΖϤϫΎγ 
 ίϭήΒϟ΍ ήμϋ ϝϼΧ ΔϘτϨϤϟ΍ ϩάϫ ϦϤο ΔϠϘϨΘϤϟ΍ ΔϳϮϋήϟ΍ ΕΎόϤΘΠϤϟ΍ Ϧϋ , ϥϵ΍ ϰΘΣϭ Ϫϧ΃ ΚϴΣ
 ΰϛήϣ ΖϧΎϛ  ϱήθΒϟ΍ ϞΒΟ Ϧϣ Δϴϗήθϟ΍ ΔϴϟΎϤθϟ΍ ΔϬΠϟ΍ ϥ΄Α ϲότϗϭ ΢ο΍ϭ ϞϴϟΩ ΪΟϮϳ ϻ  ϕϼτϧ΍
ϟ΍ ςϴγϮϟ΍ ΰϧϭήΒϟ΍ ήμϋ ϝϼΧ ΔϠϘϨΘϤϟ΍ ΔϳϮϋήϟ΍ ΕΎόϤΘΠϤ0  ϰϠϋ ϒθϜϟ΍ ϢΗ ήΒδϟ΍ ϝΎϤϋ΃ ϝϼΨϓ
Ϝϟ΍ ϰϟ· ΔϓΎοϹΎΑ ω΍ϮϧϷ΍ ΩΪόΘϤϟ΍ ίήΨϟ΍ϭ ΔϳΰϧϭήΒϟ΍ ΕΎΠΘϨϤϟ΍ Ϧϣ ΔϋϮϤΠϣϴΜή  ΕΎϨϴόϟ΍ Ϧϣ
 ϰϠϋ ΖϟΩ ϲΘϟ΍ϭ  ΔϳέΎΨϔϟ΍ΕΎόϤΘΠϤϟ΍ ϩάϬϟ ϪϠλ ΩϮΟϭ  ϝΎϤη ϲϓ ΔϳΩΎϛϷ΍ϭ ΔϳήϣϮδϟ΍ ΔϓΎϘΜϟΎΑ
ϟ΍ ΩϼΑ ΔϬΟ Ϧϣ ϦϳΪϓ΍ή , ΔϬΟ Ϧϣ ςγϭϷ΍ Ε΍ήϔϟ΍ νϮΣ ϰϠϋ ΓήϘΘδϤϟ΍ Δϴϔϳήϟ΍ ΕΎόϤΘΠϤϟ΍ ϊϣϭ
 ϯήΧ΃.  
 ΍˱Ϋ· ϙΎϨϫ ΕΎόϤΘΠϤϟ΍ ϊϣ ϱήθΒϟ΍ ΔϘτϨϣ ϲϓ ΔϠϘϨΘϤϟ΍ ςϴγϮϟ΍ ΰϧϭήΒϟ΍ ΕΎόϤΘΠϤϟ ρΎΒΗέ΍
 ΓήπΤΘϤϟ΍ΕήϘΘγ΍ ϲΘϟ΍Ϩϣ ΏϮϨΠϟ΍ϭ ϝΎϤθϟ΍ ϰϟ· ΎϬ 0 Ϧϣ Ϊϛ΄ΘϠϟ ήηΎΒϤϟ΍ ϞϴϟΪϟ΍ ϥ΄Α Ϛη ϻ ΎϤϣϭ 
 ϩάϫ ϥ΃ΔϴϠϤϋ ϲϓ ήΒϛ΍ ϊγϮΘϟ΍ ϰϟ· ΝΎΘΤϳ ΔϳέϮϣϷ΍ Ϟ΋ΎΒϘϟ΍ Ϧϣ ˯ΰΟ ϲϫ ΕΎόϤΘΠϤϟ΍ ΚΤΒϟ΍ 
 ϡΎϋ ϞϜθΑ ΔϘτϨϤϟ΍ ϩάϫ ϦϤο0  
 ΎόΑ΍έ : Ε΍ήϔϟ΍ ήϬϨϟ ΔϤϳΪϘϟ΍ ΐσΎμϤϟ΍ Ϧϣ ΔϴΑ΍ήΗ ΕΎϨϴϋ Ν΍ήΨΘγ΍:  
) ϮϨϴηϮϫ ϮδΘϴϣ, ΎϳϮϏΎϧ ΔόϣΎΟ0 ϮΠϴϣ ΔόϣΎΟ ϮΘϴϳΎγ ϲθϴϛΎΗ 0 ΎϳϮϏΎϧ ΔόϣΎΟ ΍Ω΍έϮδΗΎϛ ϲηϮϳ(   
ϟ΍ ϡΎϗ ΐσΎμϤϟ΍ ϦϤο ΓΩϮΟϮϤϟ΍ ΕΎϘΒτϠϟ ΔϴΑ΍ήΘϟ΍ ΕΎϨϴόϟ΍ Ϧϣ ήϴΜϜϟ΍ ϊϤΠΑ ϲΟϮϟϮϴΠϟ΍ ϖϳήϔ
 ϰϠϋ ϑήόΘϟ΍ ϑΪϬΑ ϚϟΫϭ ςγϭϷ΍ Ε΍ήϔϟ΍ νϮΤϟ ΔϤϳΪϘϟ΍Πϟ΍ ϦϳϮϜΘϟ΍ ΔόϴΒσϩάϬϟ ϲΟϮϟϮϴ 
 ϢϳΪϗ Ϧϣί άϨϣ ΔϘτϨϤϟ΍0  
΍ϮΑ ΎϬϨϣ ΔϴΑ΍ήΗ ΕΎϨϴϋ Ν΍ήΨΘγϻ ήϬϨϟ΍ ήϳήγ ΐϧΎΠΑ ϦϴΘϘτϨϣ έΎϴΘΧ΍ ϢΗ ϢγϮϤϟ΍ ΍άϫ ϲϔϓ Δτγ
 ήΒγ ίΎϬΟ ϡ΍ΪΨΘγ΍)boring machine (  ,ϬΠϟ΍ ΍άϫ ϡϮϘϳ ΚϴΣ ΕΎϨϴϋ Ν΍ήΨΘγΎΑ ίΎ
΃ ϖϤϋ ϰϠϋ ΔϴΑ΍ήΗ Ϧϣ ήΜϛ10 ΎΒϳήϘΗ  ϡ 0  
 ΕΎϨϴϋ Ν΍ήΨΘγ΍ ϢΗ ϰϟϭϷ΍ ΔϘτϨϤϟ΍ ϲϔϓΔϴϨϴσ ϰϟ· Ϟλϭ ϖϤϋ Ϧϣ 7.7  ϡ, ϥϮϟ ϥΎϛ ΚϴΣ 
Ϧϴτϟ΍ Ύ˱ϴϨΑϨϋ Ϊ νέϷ΍ ΢τγ  ,΃ ΪϨϋ έΎπΨϟ΍ ϰϟ· Ϧϴτϟ΍ ϥϮϟ ήϴϐΗ ΎϤϨϴΑ  ΔτϘϧ ϖϤϋ . φΣϮϟ ΎϤϛ
 ΔϔϠΘΨϣ ϕΎϤϋ΃ ϰϠϋ ΔϴδϠϜϟ΍ ΕΎΒγήΘϟ΍ ξόΑ ΩϮΟϭ ,ΖψΣϮϟ Ύπϳ΃ΔϳϮγ Ϡϋ ΓΪΘϤϣ ήϬϨϟ΍ ϩΎϴϣ  ϰ
ϦϴΑ ϖϤϋ1 – 1.5  ϡ0  
Ϥϋ ϰϠϋϭ ΔϴϧΎΜϟ΍ ΔϘτϨϤϟ΍ ϲϓ Ύϣ΃ϖ30 ϲϨΑ ϥϮϟ ϭΫ Ϧϴτϟ΍ ϥΎϛ ΪϘϓ νέϷ΍ ΢τγ Ϧϣ Ϣγ , ΎϫΪόΑ
ϐΗ έΎπΨϟ΍ ϰϟ· ϥϮϠϟ΍ ήϴ , ϖϤϋ ϰϠϋϭ40Ϭϧ Ϟϣέ ϰϠϋ ήΜϋ Ϣγ ϱή , ϖϤϋ ϰϠϋϭ5.9   ϡ  ήΜϋ
 ΔϳϮμΣ ΐγ΍ϭέ ϰϠϋ , ϖϤϋ ϰϠϋ ΖϧΎϛ ήϬϨϟ΍ ήϳήγ ΔϳϮγ1-1.5 ϡ–  
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 ϑΪϬΑ ΎϳϮϏΎϧ ΔόϣΎΠΑ ΔλΎΧ ήΑΎΨϣ ϲϓ ΎϬΘγ΍έΩϭ ΎϬϠϴϠΤΗ ΎϴϟΎΣ ϢΘΗ ΔΟήΨΘδϤϟ΍ ΕΎϨϴόϟ΍ ϩάϫ
 ςγϭϷ΍ Ε΍ήϔϟ΍ νϮΣ ΔΑήΗ ϦϳϮϜΗ ΔόϴΒσ Ϧϋ ήΒϛ΍ ΕΎϣϮϠόϣ ϰϟ· ϞλϮΘϟ΍0  
   ΎδϣΎΧ :ϟ ΔϴΟϮϟϮϓέϮϣ Δγ΍έΩϱήθΒϟ΍ ΔϘτϨϣ ϦϤο ΔϴϧΎδϧϹ΍ ϡΎψόϠ:   
 ϲϓ ΓήθΘϨϤϟ΍ ΔϴϘϠΤϟ΍ Ϧϓ΍ΪϤϟ΍ Ϧϣ ΔΟήΨΘδϤϟ΍ ΔϴϤψόϟ΍ ϞϛΎϴϬϟ΍ ΔϋϮϤΠϣ Δγ΍έΪϟ΍ ϩάϫ ΖϠϤη
 ϡϮΣέ ϝϮσ ΔϘτϨϣ , Ϧϓ΍ΪϤϟ΍ ϲϓ Δγ΍έΪϟ΍ ϩάϬϟ ΓΪϋΎδϤϟ΍ ΔϴϤψόϟ΍ ϞϛΎϴϬϟ΍ Ϣϫ΃ ΕΪΟϭ˵ ΚϴΣ117 
– 118 – 123 – 126 – 127 – 130 – 131 – 133  0  
άϫ ΖϣΪϗ ΚϴΣ ΕΎγ΍έΪϟ΍ ϲϓ ΕΪϋΎγ ϲΘϟ΍ ΔϣΎϬϟ΍ Ξ΋ΎΘϨϟ΍ Ϧϣ ΔϋϮϤΠϣ Δγ΍έΪϟ΍ ϩ ΙΎΤΑϷ΍ϭ
ΔϳήΛϷ΍ ΔϘτϨϤϟ΍ ϩάϫ ϲϓ 0 ΩϮόΗ ϲΘϟ΍ ϡΎψόϟ΍ Ϧϣ ΪϳΪόϟΎΑ ΔϴϘϠΤϟ΍ Ϧϓ΍ΪϤϟ΍ ϩάϫ ΖψϔΘΣ΍ ΪϘϓ 
 ιΎΨηϷ Ϧδϟ΍ έΎΒϛ ιΎΨη΃ Ύ˱πϳ΃ϭ ςγϮΘϣ ήϤϋ ϭΫϰΜϧϷ΍ϭ ήϛάϟ΍ ϦϴδϨΠϟ΍ Ϧϣ .  
ϴϤψόϟ΍ ΕΎϨϴόϟ΍ ϞϴϠΤΗ Ξ΋ΎΘϧ ϝϼΧ ϦϤϓ ϢγϮϣ ϲϓ Δ2008  ΎϣΎϤΗ ϒϠΘΨϣ ΔϠπόϟ΍ ϮϤϧ ϥ΃ ϦϴΒΗ 
ΎϴϠόϟ΍ Ϧϣ Ϟπϓ΃ ϞϜθΑ ΎϬϴϓ ΔϠπόϟ΍ ϮϤϧ ϥΎϛ ϲΘϟ΍ ϰϠϔδϟ΍ ϞλΎϔϤϟ΍ ϦϴΑϭ ΎϴϠόϟ΍ ϞλΎϔϤϟ΍ ϦϴΑ ΎϤϣ 
 ϢϬΗΎϴΣ ϲϓ  ΔϳήθΒϟ΍ ΕΎϋϮϤΠϤϟ΍ ϩάϬϟ Ϟλ΍ϮΘϣ ϲθϣ ϰϠϋ ϝΪϳ0  
ϥϮΑήϜϟ΍ Δτγ΍ϮΑ ΔϤϴψόϟ΍ ΕΎϨϴόϟ΍ Ϧϣ ξόΑ Φϳέ΄Ηϭ Δγ΍έΩ ϢΘΗ Ϛϟάϛ14δϤϟ΍  ήΑΎΨϣ ϦϤο ϡΪΨΘ
 ϮϴϛϮσ ϲϓ0 ιΎΨηϷ΍ ˯ϻΆϫ ϩΎϴΣ Ϧϋ ήΒϛ΃ ΕΎϣϮϠόϣϭ ϖϴϗΩ Φϳέ΄Η ϡΪϘΘγ ϲΘϟ΍ϭ 0  
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